Abstract Three barriers investigators often encounter when conducting longitudinal work with homeless or other marginalized populations are difficulty tracking participants, high rates of no-shows for follow-up interviews, and high rates of loss to follow-up. Recent research has shown that homeless populations have substantial access to information technologies, including mobile devices and computers. These technologies have the potential both to make longitudinal data collection with homeless populations easier and to minimize some of these methodological challenges. This pilot study's purpose was to test whether individuals who were homeless and sleeping on the streets-the Bstreet homeless^-would answer questions remotely through a web-based data collection system at regular Bfollowup^intervals. We attempted to simulate longitudinal data collection in a condensed time period. Participants (N = 21) completed an in-person baseline interview. Each participant was given a remotely reloadable gift card. Subsequently, weekly for 8 weeks, participants were sent an email with a link to a SurveyMonkey questionnaire. Participants were given 48 h to complete each questionnaire. Data were collected about life on the streets, service use, community inclusion, substance use, and high-risk sexual behaviors. Ten dollars was remotely loaded onto each participant's gift card when they completed the questionnaire within the completion window. A substantial number of participants (67% of the total sample and 86% of the adjusted sample) completed at least seven out of the eight follow-up questionnaires. Most questionnaires were completed at public libraries, but several were completed at other types of locations (social service agencies, places of employment, relative/friend/acquaintance's domiciles, or via mobile phone). Although some of the questions were quite sensitive, very few participants skipped any questions. The only variables associated with questionnaire completion were frequency of computer use and education-both positive associations. This pilot study suggests that collecting longitudinal data online may be feasible with a subpopulation of persons experiencing homelessness. We suspect that participant follow-up rates using web-based data collection methods have the potential to exceed follow-up rates using traditional in-person interviews. If this population of persons experiencing street homelessness can be successful with this method of data collection, perhaps other disenfranchised, difficult-to-track, or difficult-to-reach populations could be followed using web-based data collection methods. Local governments are striving to decrease the Bdigital divide,^providing free or greatly discounted wi-fi connectivity as well as mobile computer lab access to low-income geographic areas. These actions, in combination with increased smart phone ownership, may permit vulnerable populations to connect and communicate with investigators.
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Background
Homeless populations have disproportionately high rates of physical-, mental-, and substance use-related morbidities and comorbidities [1] [2] [3] . Many investigators have examined prevention and intervention strategies for use with this vulnerable population [4] [5] [6] [7] [8] [9] . Three barriers investigators often encounter when conducting longitudinal work with homeless or other marginalized populations are difficulty tracking participants, high rates of noshows for follow-up interviews, and high rates of loss to follow-up [10] [11] [12] [13] . Persons experiencing homelessness have some additional context-specific barriers.
The Bunsheltered homeless,^those who choose to sleep on the streets and in other areas not meant for human habitation, can be especially difficult to track. The daytime locations frequented by these individuals often change. These changes may be due to several factors: the days and times during which social services and health care appointments are offered, work and school schedules, volunteer work, social obligations, mental health problems, or substance seeking/using behaviors and their aftermath. For some of the unsheltered homeless, the nighttime hours are just as varied. Nevertheless, those who do sleep overnight in a typical location are sometimes protective of that information. Regardless of disclosure, these individuals may suddenly need to find another place to stay if, for instance, the Department of Sanitation conducts an unannounced Bsweep^and disposes of their belongings or if the Police Department begins enforcing non-loitering ordinances in their area [14] . In addition to these considerations, research associates may not feel safe traveling to these locations at night to schedule or conduct follow-up interviews with participants. Individuals who recently became homeless can be just as difficult to track. They often Btry out^the shelter system and various social services for a period of time until they find the right fit. Therefore, their schedules and associations with locations are often inconsistent [14] . The Bsheltered homeless^-those who choose to use the emergency, transitional, and safe haven housing system-can be slightly easier to track. Their daytime activities may or may not be consistent, but they are linked to a nighttime location that research associates would likely feel safer visiting [14] . Additionally, those who have mobile phones often deplete their allotment of minutes/text messages, have difficulty keeping their phones charged, discontinue service for several days at a time, change phone numbers, or lose their phones [15, 16] . Those staying overnight in shelters may not have access to their phones in the evening and nighttime hours [17] .
Investigators working with homeless populations often encounter high rates of no-shows for follow-up interviews. For instance, when investigators schedule follow-up interviews months in advance (as is often the case in longitudinal research), it may be difficult for the participant to remember the appointment date, time, and location. Delivering reminder notices to this population has been difficult in the past, but it has become somewhat easier with the increasing availability of mobile phones, email addresses, and social networking sites. For participants who remember appointments, competing priorities may hinder showing up for these appointments. The follow-up interview may be less important to a participant than a job interview, medical appointment, or desirable meal. Homeless individuals may be unable to travel to study locations for interviews due to lack of funds for travel expenses, inclement weather, or physical ailments that make it difficult for them to walk long distances [18] . Traveling with their belongings may pose another concern, as the unsheltered homeless are often wary of leaving their belongings most places due to risk of theft [14] .
The difficulty of tracking participants coupled with high rates of no-shows for follow-up interviews can lead to permanent loss to follow-up. According to a metaanalysis [19] , follow-up rates in randomized controlled trials assessing substance use outcomes of homeless adults range from 38 to 93%, with a mean weighted follow-up rate of 71%. This follow-up rate diminishes confidence in results. To increase follow-up rates, Ribisl and colleagues [20] recommend that researchers Bmake research involvement convenient and rewarding^for participants (p. 9). Newer technologies, such as computer, tablet, smartphone, and other mobile devices, may make this more possible. Web-based self-administered data collection systems offer participants the benefit of being able to complete the survey at a time and location of the study participant's choice [21] . When entering data into a computer, participants can stop and restart the survey as many times as they choose [22] and can read and re-read questions without feeling pressured to answer quickly [23] . This approach has the potential to increase follow-up rates among homeless populations, which would markedly improve their representativeness in study results, as well as the generalizability of results. Improvement in generalizability would assist in the dissemination and implementation of study findings for policy reform for persons experiencing homelessness.
Homeless populations have substantial access to information technologies, including mobile devices and computers [15, [24] [25] [26] [27] [28] [29] [30] . In adult homeless populations, mobile phone ownership ranges from 44 to 62%, recent computer use is reported to be 47%, and Internet use ranges from 19 to 84% [27] . Participants report using these technologies to remain in communication with friends and family members as well as for work-related activities, communication with health care providers, personal entertainment, social networking, and education [15, 24, 25, [31] [32] [33] . Investigators argue that information technology is an integral component to the survival needs and experiences of social inclusion among homeless populations [34] .
Some investigators have published innovate efforts designed to track and provide remuneration to homeless and other mobile populations in longitudinal studies [35, 36] . Yet, no one, to our knowledge, has investigated collecting data from the adult homeless population using a web-based data collection system. In this pilot study, we attempted to simulate longitudinal data collection in a condensed time period. More specifically, we tested whether individuals who were homeless and sleeping on the streets would answer questions remotely using technology at regular Bfollow-up^intervals, over the course of 8 weeks.
Methods
This study was approved by Temple University's Institutional Review Board. The research team consisted of the investigator, two full-time bachelor's-level research associates, one full-time graduate student, and one individual who was formerly homeless and had maintained strong ties with the homeless community.
Recruitment and Study Enrollment
Research team members approached individuals who were Bhanging out^in public spaces (e.g., train and subway stations, parks, stairs leading to the public library's entrance) and told them we were Bconducting a study on technology use.^Individuals expressing interest in the study were screened for eligibility. Eligibility criteria included (1) having slept on the streets for at least 8 of the past 14 nights, (2) not staying at a shelter during the past 14 nights, (3) feeling comfortable using a computer, (4) feeling comfortable reading text on a computer, (5) having an email address and knowing the password, and (6) having access to a computer or mobile device with Internet access. Because the pilot study was partially funded by a mental health grant, the first ten participants also had to report having either a mental health or substance use problem. Individuals who met eligibility criteria were given a thorough description of the study and were invited to participate. Those who agreed completed an informed consent process.
Baseline Interview Immediately following the informed consent process, participants completed a 45-to 75-min, in-person, baseline interview. This interview began with an open-ended history of housing, marginal housing (Bdoubling up^), shelter use, and other homelessness. This was followed by the Homeless Supplement to the Diagnostic Interview Schedule [37] , which served as a check on the data gathered during the open-ended residential history. Next completed were the Substance Use and Psychiatric Sections of the Addiction Severity Index [38] , questions about technology use [15, 24] , the Personal Empowerment scale [39] , the Empowerment Scale [40] , and the HERTH Hope Index [41] . The interview concluded with several demographic questions. Interviews were audio-recorded to ensure the open-ended residential history information was captured completely. At the close of the interview, participants were given a $10 gift card to Dunkin' Donuts and a Temple University College of Health Professions identification card holder in which they could carry their gift card.
Follow-Up Interviews Follow-up interviews began 7 days after baseline interview completion. Each week, for 8 weeks, participants were sent an email with a link to a SurveyMonkey questionnaire. Because the interval between surveys was so short, participants were given only 48 h to complete each questionnaire. Within 24 h of questionnaire completion, an additional $10 was loaded remotely onto the participant's Dunkin' Donuts gift card.
Each follow-up interview began with two questions: a logistical item: BHow are you completing this survey right now?^(response options included Busing a computer at a library,^Busing a computer at a social services agency,B using a computer at your place of employment,^Busing a computer at a relative/friend/acquaintance's place,^Busing a cell phone,^and Bother^) and a global quality of life item: BHow do you feel about your life in general?( response options included Bterrible,^Bunhappy,^Bmostly dissatisfied,^Bmixed,^Bmostly satisfied,^Bpleased,^and Bdelighted^) [42] . Additional questions were asked each week about varying topics-life on the streets (weeks 1 and 5), service use (weeks 2 and 6), community inclusion (weeks 3 and 7), and substance use and high-risk sexual behaviors (weeks 4 and 8). (See Table 1 for details about measures.) Because many of the questionnaire items could be considered sensitive, BI don't want to answer this question.^was a response option for every item on every questionnaire. Questionnaire completion time was typically between 3 and 10 min.
Two Waves In April 2013, five participants were recruited for the pilot study to test our procedures (e.g., sending out SurveyMonkey questionnaires, remotely reloading gift cards). Four of these participants provided us with feedback during a focus group in May 2013. The remaining participants were recruited for the pilot study in June (n = 10) and July (n = 6) 2013, and data collection was completed in September 2013.
Data Analysis Data were analyzed using SAS 9.4. Frequencies and univariate statistics were run on all variables. Because of the small sample size, Fisher's exact and t tests were used to detect relationships between independent (demographics, mental health, substance use, and technology use) and dependent (follow-up SurveyMonkey questionnaire completion) variables. Because of the limited sample size, the threshold for statistical significance was set at p ≤ .10.
Results
Sample statistics are presented in Table 2 . The sample was primarily male (95%), middle-aged (mean 45 ±11 years), non-Veteran (81%), high school-or GEDeducated (76%), and unemployed (86%). Participants self-identified as Caucasian (33%), African American (33%), and Latino (33%). A substantial number of participants reported current and lifetime mental health problems (67 and 86%, respectively). Far fewer participants (24%) reported current alcohol or drug problems. Participants reported experiencing homelessness for an average of almost 3 years (mean 2.87 ± 3.64 years) over the course of their lives. Lifetime homelessness was equally trifurcated, with one-third of the sample reporting less than 1 year, one-third reporting between 1 year and less than 3 years, and one-third reporting 3 or more years of lifetime homelessness.
Questionnaire Completion As can be seen in Table 3 , two-thirds (67%) of the sample completed at least seven of the eight follow-up questionnaires, and almost half (48%) of the sample completed all eight. Four participants (19%) never completed any follow-up questionnaires, and three participants (14%) completed between one and four follow-up questionnaires. Of the four participants who completed no follow-up questionnaires, one was hospitalized between the baseline interview and the first follow-up questionnaire, one had provided the research team with an email address registered to someone with a name other than the participant, one had an email address that was incorrectly documented in the research team's records (i.e., all emails Bbounced back^), and one never responded to any of the follow-up questionnaires.
Between 12 and 16 participants completed each of the follow-up questionnaires. The highest rate of participation occurred during week 1 (76%), and the lowest rate of participation occurred during week 8 (57%). The content of the follow-up questionnaires was not related to completion rates. Instead, it appears a slow drop-off occurred over time.
Location of Questionnaire Completion Data on location of questionnaire completion are presented in Table 3 . Out of a total of 168 follow-up questionnaires (21 participants with eight questionnaires each), 116 were completed. The overwhelming majority of follow-up questionnaires were completed using a computer at a library (78%), but several follow-up questionnaires were completed via mobile phone (9%) or by using a computer at a social services agency (5%), place of employment (4%), or a relative, friend, or acquaintance's place (3%). Nine participants used one consistent type of location to complete their follow-up questionnaires (predominantly the library, but one participant used a mobile phone), while five participants used two types of locations, and three participants used three types of locations.
Missing Data Each participant was provided the opportunity to answer a total of 202 follow-up questions during the 8-week study. Only four participants selected the option BI do not want to answer this question.^Their declinations resulted in a total of eight missing responses for seven unique items. These missing data were not related to subsequent study dropout: three of these participants completed all eight of the follow-up questionnaires, and the other participant completed seven. Because all questions were asked twice (once between weeks 1 and 4 and a second time between weeks 5 and 8), we were struck that the participants who declined to answer an item at one time point did provide data to the exact same question during the other time point.
Suspected Interviewer Error During the data analyses, we discovered that one member of the research team conducted the informed consent and baseline interviews for three of the four participants who completed no follow-up questionnaires and for two of the three participants who completed few (between one and four) follow-up questionnaires. This interviewer was associated with participants completing fewer total follow-up questionnaires (2.71 ± 3.45 vs. 6.93 ± 2.71, t = 3.37, df = 19, p = .0032) and with participants being less likely to complete at least one follow-up questionnaire (57% vs. 93%; Fisher's exact test = .0877), seven out of the eight follow-up questionnaires (29% vs. 86%; Fisher's exact test = .0173), and all eight follow-up questionnaires (14% vs. 64%; Fisher's exact test = .0635). We suspect this interviewer was not clear with participants about the purpose of the study and the importance of completing follow-up questionnaires. Therefore, we removed this interviewer's participants from the dataset, and we reanalyzed the data.
In the adjusted dataset, 86% of participants completed at least seven of the eight follow-up questionnaires, and 64% completed all eight. One participant (who was hospitalized) completed zero follow-up questionnaires, Mean ± SD years of lifetime homelessness 2.87 ± 3.64 2.67 ± 3.90
Frequency of computer use:
Almost every day 67 79
Three or four days a week 19 7 One or two days a week 5 0
One to three days a week 10 14 Less than once a month 0 0
Frequency of checking email:
Almost every day 71 79
Three or four days a week 14 14 One or two days a week 10 0
One to three days a week 5 7
Less than once a month 0 0 and one participant completed four follow-up questionnaires. Between 10 and 13 participants completed each of the follow-up questionnaires. Questionnaire completion was steady with 12 or 13 participants completing questionnaires each week, until the final week when there was a drop to 10 participants. Out of a total of 112 follow-up questionnaires (14 participants with eight questionnaires each), 98 were completed. Slightly over half (54%) of these participants completed follow-up questionnaires at more than one type of location. Six participants used one consistent type of location to complete their follow-up questionnaires, while five participants used two types of locations, and two participants used three types of locations.
Associations with Questionnaire Completion In both the complete and adjusted datasets, sex, age, race, ethnicity, employment, Veteran status, marital status, mental health symptoms and problems, alcohol use and problems, other drug use and problems, and years of lifetime homelessness were not related to questionnaire completion or non-completion. Only two variables were related to questionnaire completion: frequency of computer use (in the complete dataset) and education (in the adjusted dataset). In the complete dataset, participants who reported using a computer every day were more likely than other participants to complete all eight follow-up questionnaires (64% vs. 14%, Fisher's exact test = .0635). In the adjusted dataset, participants who reported having a high school diploma or GED were more likely than other participants to complete at least seven of the eight follow-up questionnaires (100% vs. 50%, Fisher 's exact test = .0659) as well as all eight follow-up questionnaires (80% vs. 25%, Fisher's exact test = .0949). % of total number of questionnaires completed:
Using a computer at a library 78 (n = 90) 76 (n = 74)
Using a computer at a social services agency 5 (n = 6) 6 (n = 6)
Using a computer at place of employment 4 (n = 5) 6 (n = 6)
Using a computer at a relative/friend/acquaintance's place 3 (n = 4) 3 (n = 3)
Using a mobile phone 9 (n = 11) 9 (n = 9) % of participants completing 1+ questionnaires:
Using a computer at a library 94 (n = 16) 92 (n = 12)
Using a computer at a social services agency 29 (n = 5) 38 (n = 5)
Using a computer at place of employment 6 (n = 1)
Using a computer at a relative/friend/acquaintance's place 
Discussion
This study suggests that collecting longitudinal data online may be feasible with a subpopulation of persons experiencing homelessness. With very little prompting, 67% of the total sample and 86% of the adjusted sample completed at least seven out of eight follow-up surveys, each within a short 48-h window. Using a computer everyday was related to increased questionnaire completion in the total sample, while having a high school diploma or GED was related to increased questionnaire completion in the adjusted sample. We hypothesize that, when given proper informed consent, participant follow-up rates using web-based data collection methods have the potential to exceed follow-up rates using traditional in-person interviews. Even when a substantial proportion of our participants received suboptimal instructions at baseline in this study, participant follow-up was close to the mean weighted follow-up rate in a meta-analysis of in-person follow-up interviews with similar individuals-67% vs. 71% [19] . The inclusion criteria limited participation in our study to those who felt comfortable using and reading text on a computer, had an email address and knew the password, and had access to a computer or mobile device with Internet access. This is a specific subpopulation of persons who are homeless. It is unknown how other subpopulations would respond. Several participants took advantage of the mobility of the web-based system and completed the follow-up questionnaires in more than one location. It appears that having flexible access to technology-either static technology in multiple types of locations or mobile technology-permitted participants to complete the follow-up questionnaires within the 48-h window. Participants who were at work, at a social service agency, or visiting with relatives, friends, or acquaintances were able to complete the follow-up questionnaires wherever they were. We suspect that as more low-income populations acquire smart phones, more questionnaires would be completed on smart phones.
We purposefully collected data in the follow-up questionnaires on sensitive topics, including mental health symptoms and service use, alcohol and other drug use problems and service use, and risky sexual behaviors, to test whether participants would feel comfortable answering such questions in public spaces. No pattern was detected between questionnaire content and questionnaire completion. And there were very few missing data. These facts suggest that participants felt comfortable providing data about these sensitive topics in various settings. In fact, the literature suggests that collecting sensitive data using Computer-Assisted SelfInterviewing systems can yield more valid data than inperson interviews [43] [44] [45] [46] [47] [48] .
If the completion window were extended from 48 h to 14, 30, 45, or 60 days, as would likely be done in research projects with 3-, 6-, 9-, and 12-month followup points [49] , participants who use the computer once a week or once a month would have a greater opportunity to complete the surveys. Furthermore, an extended completion window would permit researchers to send reminder emails to participants who had not completed their questionnaires while their completion window was still open. Because this study had only a 48-h completion window, study participants were not pursued aggressively.
Proper documentation of email addresses is critical. Unfortunately, the research team recorded problematic email addresses for two of the four participants who completed no follow-up surveys. Research team screeners should have sent test emails to potential participants, and potential participants should have been required to respond to enroll in the study. This email verification process likely would have diminished the number of incorrectly documented email addresses.
Clearly, collecting data online does not obviate the need for implementing standard follow-up data collection procedures with persons experiencing homelessness. During the informed consent process, research teams should stress the importance of follow-up data and motivate potential participants to participate from study beginning through study ending. Collecting comprehensive locator information and conducting timely email, text message, or voicemail check-ins help maintain ties with participants and keep research teams up-to-date on contact information. Building relationships with agencies that serve persons experiencing homelessness, and securing the proper release of information forms for participants, can enhance communication with providers when tracking difficult-to-find participants. Research team leaders can act as Brefusal converters,^contacting participants who do not complete surveys to stress how important their followup data are to the research project. Remuneration can be offered in an increasing stepwise fashion, and a bonus can be offered for completing all surveys. Additionally, research teams may need to assist participants with locating computer and web access when participants are mobile. As always, research teams need to be patient, persistent, and creative to achieve high follow-up rates [49] [50] [51] .
This project was a small pilot study to test the feasibility of collecting web-based data from persons experiencing Bunsheltered^homelessness. This data collection method needs to be replicated with larger and more inclusive samples, with extended windows for follow-up data collection, and with more aggressive participant tracking. This study recruited participants and conducted the baseline interview in person. Recruiting homeless persons online and collecting baseline data online may present additional opportunities and challenges. Furthermore, many of the measures used in this study demonstrated strong psychometric properties when tested during in-person interviews; the psychometric properties of online data collection using these measures are currently unknown.
If web-based data collection efforts are, indeed, successful in larger studies of homeless populations with longer follow-up data collection points, then it could provide an additional feasible method of data collection for investigators working with this population. And, if this population of persons experiencing street homelessness can be successful with this method of data collection, perhaps other disenfranchised, difficult-to-track, and difficult-to-reach populations could be followed using web-based data collection methods. Local governments are striving to decrease the Bdigital divide,p roviding free or greatly-discounted wi-fi connectivity as well as mobile computer lab access to low-income geographic areas [52] [53] [54] [55] . Our pilot study shows that these actions, in combination with increased smart phone ownership, may permit more marginalized populations to connect and communicate with investigators.
